PATENT ABSTRACTS OF JAPAN 



i 



(1 l)Publication number : 06-348632 
(43)Date of publication of application : 22.12.1994 



(51)Int.CI. 



G06F 13/00 
G06F 15/16 



(21 application number : 05-164171 (71)Applicant : FUJI XEROX CO LTD 
(22)Date of filing: 08.06.1993 (72)Inventor : YOSHIE OS AMU 



(54) RESOURCES CONTROL COMPUTER 

(57)Abstract: 



opu 



si 



Y 



PURPOSE: To reduce the load of a network by reducing 
the transfer frequency of updated data between the 
resources control computers. 

CONSTITUTION: The resources information data base 
included in a fixed disk 4 stores the network resources 
information added with the updating date data for each 
resources. Meanwhile all resources information updated 
within a prescribed time are turned into blocks together 
with the updating date data and stored in a mail 
transmission queue 10. This processing is repeated at 
each prescribed time. Then the updated resources 
information turned into blocks and stored in the queue 10 
are sent to another resources control computer which has 
the same data base as the resources information data 
base. Meanwhile the updated resources information 
turned into blocks and received from another resources 
control computer is once stored in an updated data 
receiving register 9 and divided into the data for each 
resources. Then the corresponding resources information 
stored in the data base is compared with the updating date data. When the former information is 
later than the latter data, the resources information stored in the resources information data base 
is updated. 
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Machine English translation of JP 06-348632 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the resource-management computer formed two or more sets on a network so that 
the resource information database of the same resource group may be held and managed by two 
or more places. A means to perform processing which blocks the resource information updated 
in predetermined time, and is stored in an e-mail transmitting queue as updating resource 
information for said every predetermined time, The resource-management computer 
characterized by having a means to update the resource information on this self-possession when 
a means to transmit the updating resource information stored in said e-mail transmitting queue, 
and the resource information which divided and acquired the received updating resource 
information were newer than the resource information on the self-possession corresponding to it. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the resource-management computer which 

manages the resource information on network. 

[0002] 

[Description of the Prior Art] A resource-management calculating machine manages the 
information about resources, such as various servers on a network, and service (software) which 
each server holds, and offers required information according to a demand of a user. Such a 
resource-management computer is usually formed two or more sets on a network, in order to 
enable it to continue network employment by other resource-management computers, even if it 
distributes a load or one set is downed. 

[0003] Drawing 6 is drawing showing an example of a network system. In drawing 6 _ 
1 00,200,300 LAN (Local Area Network)rA : file server and 1 1 1 ,3 1 f 1 1 0,3 1 0 The file 
management section, The resource-management section, and 1 13 and 123,213,313,323 1 12 and 
122,212,312,322 A fixed disk, A mail server and 121,21 1,321 120,210,320 The mail 
administration section, For a print server and 131,331, as for a communications server and 
141,221,341, the communications control section, and 150, 160 and 230,240,350,360 are [ 
130,330 / a printer control section and 140,220,340 ] workstations. 

[0004] For example, LAN100 is LAN of the field the Tokyo head office has jurisdiction [ field ], 
and LAN200 is LAN of the field the Nagoya branch has jurisdiction [ field ], and it presupposes 
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that it is LAN300 LAN of the field the Osaka branch has jurisdiction [ field ]. And each LANs 
100-300 shall be mutually connected by the communication line. And the server of file servers 
1 10 and 31 0, mail servers 120, 210, and 320, and print server 130,330 grade is connected to each 
LANs 100-300. By LAN 100, the resource-management section 1 12,122 is formed in the file 
server 1 10 and the mail server 120 among these servers. The server in which the resource- 
management section was prepared such functions as a resource-management calculating 
machine, manages the resource information on each LAN 100-300 on a fixed disk 1 13,123 as a 
resource information database, and offers required information according to a demand of a user. 
The same is said of the mail servers 210 and 320 in other LANs200,300, and a file server 310. 

|$QQ5]-Eaeh-res0uree-management sections 1 12 and 122,212,312,322 have managed the 

resource information database according to a field, and the same LAN top or two or more LANs 
hold the same resource information database of the same field by two or more [ on the network 
where it connected by the communication line J. For example, the resource information database 
1 14,124,314 of LAN100 of the Tokyo head office was held with the fixed disk 1 13,123,313, and 
is managed in the resource-management section 1 12,122,312. Moreover, the resource 
information database 1 15,214,325 of LAN200 of the Nagoya branch was held with the fixed disk 
1 13,213,324, and is managed in the resource-management section 1 12,212,322. Furthermore, the 
resource information database 1 16,125,315,325 of LAN300 of the Osaka branch was held with 
the fixed disk 1 13,123,313,323, and is managed in the resource-management section 
1 12,122,312,322. Thus, network employment is attained, even when a load can be distributed 
and a failure occurs to one of resource-management computers by holding and managing the 
same resource information database by two or more resource-management computers. Moreover, 
a system with high safety can be built to a natural disaster, interruption of service, etc. by 
arranging two or more resource-management computers to LAN of a remote place through a 
communication line. 

[0006] When building such a resource-management calculating machine, various kinds of 
protocols are needed about the interface of a resource-management calculating machine, and the 
user using it and service, the interface between resource-management calculating machines, etc. 
Next, a protocol required in order to build a resource-management computer is shown. 

(1) Resource-management protocol - What specifies the fundamental access method for 
performing an inquiry in the database of a resource-management calculating machine, updating, 
etc. 

(2) Resource-management entry formal criterion ~ What specifies the criterion of the entry 
format to the database of a resource-management calculating machine. 

(3) Mutual service protocol between resource-management calculating machines — What 
specifies the actuation for functioning in cooperation among two or more resource-management 
calculating machines. 

(4) Renewal protocol of a resource-management calculating machine ~ What specifies a means 
to notify renewal of data among two or more resource-management calculating machines with 
the database about the same network. 

(5) Challenge Handshake Authentication Protocol — What specifies how to treat the certificate of 
attestation used in order that an access privilege may prove the right thing when accessing 
various network services. 

[0007] Next, the case where a resource information database is updated is explained. A resource- 
management calculating machine performs renewal of a resource information database, when a 
network administrator with the update rights of a resource information database directs to a 
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resource-management calculating machine directly, or when the network administrator operates 
service software and changes the set point. Moreover, a resource information database is updated 
by transmitting the flag which shows that the server and service are in the condition (active) 
which can be operated to the resource-management calculating machine on a network whenever 
a server and service start actuation. 

[0008] In such a network system, since the same resource information database is held, 
respectively and is managed by two or more resource-management computers, it is necessary to 
maintain adjustment among them. Whenever a resource information database is updated, it is 
notified to other resource-management calculating machines which hold the same resource 
information database every using an electronic mail function, and the method of maintaining the 
adjustment of those resourceJnformation databases.is learned for the conventional resource- 
management calculating machine. For example, when a certain modification occurs in the mail 
server 210 on LAN200 of drawing 6 , the resource-management section 212 updates first the 
data about the mail server 210 in the resource information database 214 which he manages. The 
updating data is notified to it, the resource-management section 1 12 of the file server 110 which 
holds the resource information database of the same field as coincidence, and the resource- 
management section 322 of a mail server 320 by E-mail. The resource-management section 112 
and the resource-management section 322 will update the resource information database 1 15,324 
which he manages according to the updating data, if the electronic mail is received. 
[0009] In addition, as conventional reference relevant to such a resource-management computer, 
there are JP,62-1 18465,A, JP,3- 142540, A, etc., for example. 
[0010] 

[Problem(s) to be Solved by the Invention] However, in the above mentioned Prior art, whenever 
modification occurs in a resource, in order to exchange updating data between resource- 
management calculating machines every, when modification occurrence frequency was high, or 
when there were many resource-management calculating machines which hold the same 
database, the network load increased and there was a trouble that a data update process took 
great time amount. Moreover, although updating data are once inputted into an e-mail 
transmitting queue transmitting by E-mail and it is made to carry out a sequential output from 
there, the data output from an e-mail transmitting queue sets fixed spacing, and is performed so 
that a network load may not focus. Therefore, there was a trouble of taking time amount before 
processor-limited mail will be accumulated in an e-mail transmitting queue and being able to 
take adjustment of data between each resource-management calculating machine, if updating 
data focus. This invention makes it a technical problem to solve the above troubles. 
[0011] 

[Means for Solving the Problem] In order to solve said technical problem, by the resource- 
management computer of this invention It is the resource-management computer formed two or 
more.sets.on a network so that the resource information database of the same resource group may 
be"held~and managed~bytwo~ormore places. A* means to perform processing which blocks the 
resource information updated in predetermined time, and is stored in an e-mail transmitting 
queue as updating resource information for said every predetermined time, When a means to 
transmit the updating resource information stored in said e-mail transmitting queue, and the 
resource information which divided and acquired the received updating resource information 
were newer than the resource information on the self-possession corresponding to it, we decided 
to have a means to update the resource information on this self-possession. 
[0012] 
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[work --] for The resource information updated in predetermined time is blocked, it stores in an 
e-mail transmitting queue as updating resource information, it is performed for said every 
predetermined time, and the updating resource information stored in said e-mail transmitting 
queue is transmitted to the resource-management computer which holds the resource information 
database of the same resource group. If the resource information which divided and acquired the 
received updating resource information is newer than the resource information on the self- 
possession corresponding to it when the updating resource information that it blocked such on 
the other hand is received, the resource information on this self-possession will be updated. 
[0013] Thus, since two or more updated resource information is blocked and it was made to 
Jiansmit,3YhethejLthe_iipd^ a.resource information-databaseis-high or there are 

many resource-management calculatin g machines which hold and manage the same database, the 
count which exchanges updating data between resource-management calculating machines 
decreases. Consequently, a network load is mitigated and data update process time amount is 
shortened. Moreover, since the number of e-mail for renewal of resource information decreases, 
the time amount which waits for processing in an e-mail transmitting queue also becomes short, 
and the time amount which it will take before being able to take adjustment of data between each 
resource-management calculating machine becomes short. 
[0014] 

[Example] Hereafter, the example of this invention is explained to a detail based on a drawing. 
Drawing 1 is the block diagram showing the outline of the resource-management calculating 
machine of this invention, drawing 1 - setting - 1 - CPU (central processing unit) and 2 ~ 
memory and 3 - a fixed disk controller and 4 - a fixed disk and 5 — for a time-of-day register 
and 8, as for the register for updating data reception, and 10, the register for updating data 
transmission and 9 are [ a LAN control circuit and 6 / a clock circuit and 7 / an e-mail 
transmitting queue and 1 1 ] resource-management computer lists. 

[001 5] This resource-management calculating machine is one of the servers which have the 
resource-management section of the file server 1 10 in drawing 6 , and mail server 120 grade. In 
addition, the resource-management section is realized by operating CPU1 according to the 
resource manager stored in memory 2. The time-of-day register 7, the register 8 for updating data 
transmission, the register 9 for updating data reception, the e-mail transmitting queue 10, and the 
resource-management calculating-machine list 1 1 other than CPU1 which the usual server has, 
memory 2, the fixed disk controller 3, a fixed disk 4, the LAN control section 5, and clock circuit 
6 grade are added to this resource-management calculating machine. The resource information 
database is stored in the fixed disk 4. 

[0016] The resource information database is stored according to the field, as shown in drawing 3 
. Each resource is distinguished by the name and information, such as a network address and 
operating state, is held about each. Furthermore, in this invention, the updating time data in 
which it is shown when the resource information is updated b y each re^urceJnformatiQn^are 
added. Among drawing 3 , when there-is~an-inquiiy-abouta-resourceirom-a-user,-the-information 
of a user, a group, etc. is used in order to check whether the user is a valid user. Moreover, the 
users who can access it are decided to be each server and service, respectively, and the user name 
is set as the column of each user and the access privilege of service. In addition, the fault 
information of each resource, User Information for electronic mails, etc. can also be added to a 
resource information database besides the information shown in drawing 3 . 
[0017] In case the time-of-day register 7 transmits updating data to other resource-management 
calculating machines, it is a register for receiving start time of operation from the clock circuit 6, 
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and holding it. In case the register 8 for updating data transmission transmits updating data to 
other resource-management calculating machines, it is for storing the updating data which should 
be transmitted one by one here, and blocking them. The register 9 for updating data reception is 
for storing the updating data received from other resource-management calculating machines. 
The e-mail transmitting queue 10 is for holding the data for transmission blocked with the 
register 8 for updating data transmission temporarily, and transmitting for every fixed spacing. 
The resource-management computer list 1 1 holds the address of all the resource-management 
computers that are formed on other LANs connected to the same LAN top or mutual by the 
communication line, and have the same resource-management database as the resource- 

— management computer-concerned. . „ 

-__[-0018]-Next,_acta^ is _ 

explained using a flow chart. First, the actuation when transmitting updating data is explained. 
Drawing 4 is a flow chart which shows the procedure at the time of updating data transmission. 
This processing is performed by CPU1. 

Step 1 — The updating data send-action start time of a resource-management calculating machine 
is stored in reception and the time-of-day register 7 from the clock circuit 6. 
Step 2 ~ It distinguishes whether predetermined time passed from start time. 
Step 3 — If it passes, the resource information database in a fixed disk 4 is searched, the time of 
day stored in the time-of-day register 7 is compared with the updating time data of each resource 
information, and resource information newer than the time of day stored in the time-of-day 
register 7 is stored in the register 8 for updating data transmission with the updating time data. 
Step 4 - The data of the register 8 for updating data transmission are blocked, and it stores in the 
e-mail transmitting queue 10. 

Step 5 — It is made a packet as shows the data stored in the e-mail transmitting queue 10 to 
drawing 2 , and transmits to a network according to the resource-management computer list 1 1 . 
in addition, update item II -13 which shows the case where three updating data are blocked by 
data division and it is stored in them in the case of drawing 2, and shows which resource 
information in a resource information database, as for each updating data, was updated, the 
updating data Dl - D3 And the updating time DT 1 - DT3 from ~ it changes. 
Step 6 - It distinguishes whether transmission was completed or not. 
Step 7 - It distinguishes whether the power was turned off or not. 

[0019] Next, the actuation when receiving updating data from other resource-management 
calculating machines is explained. Drawing 5 is a flow chart which shows the procedure at the 
time of updating data reception. 

It distinguishes whether updating data were received from a resource-management calculating 
machine besides step 1 

Step 2 - When it receives, the received updating data are once stored in the register 9 for 

updating_datareception..The_updating_data blocked are then divided and stored in each data. 

St^p"3~Itliistinguishes"whete completed. 
Step 4 — If it has not ended, one divided updating data is taken out, the resource information on 
the same resource as it is retrieved from a resource information database, and both updating time 
data are compared. 

Step 5 ~ It distinguishes whether the received updating data are newer. 

Step 6 -- If new, the resource information on the resource concerned in a resource information 

database will be updated. 

Step 7 — If not new, the data of a resource information database are left as it is, and the received 
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updating data are canceled. 

[0020] Thus, since updating time data are compared and the newer one is left behind, in case the 
blocked updating data are received and the data of a resource information database are updated, 
even if it sets predetermined time spacing and performs processing for data adjustment, the 
newest resource information is always held at a resource information database. 
[0021] 

[Effect of the Invention] Since two or more updated resource information is blocked and it was 
made to transmit according to the resource-management calculating machine of this invention as 
stated above, whether the updating frequency of a resource information database is high or there 
are many resource-management calculating machines which hold and manage the same database, 
the count which exchanges updating data between resource-management calculating machines 
decreases. Consequently, a network load is mitigated and data update process time amount is 
shortened. Moreover, since the number of e-mail for renewal of resource information decreases, 
the time amount which waits for processing in an e-mail transmitting queue also becomes short, 
and the time amount which it will take before being able to take adjustment of data between each 
resource-management calculating machine becomes short. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the outline of the resource-management calculating 
machine of this invention 

[Drawing 21 Drawing showing the contents of the packet for renewal of data of a resource 
information database 

[Drawing 31 Drawing showing an example of the contents of the resource information database 
[Drawing 4] The flow chart which shows the procedure at the time of updating data transmission 
fDrawing 51 The flow chart which shows the procedure at the time of updating data reception 
[Drawing 6] Drawing showing an example of a network system 
[Description of Notations] 

1 [ — Fixed disk, ] — CPU, 2 - Memory, 3 - A fixed disk controller, 4 5 [ ~ The register for 
updating data transmission, ] — A LAN control circuit, 6 - A clock circuit, 7 — A time-of-day 
register, 8 9 — The register for updating data reception, 10 — An e-mail transmitting queue, 1 1 — 
Resource-management computer list, 100,200,300 - LAN, 1 10,310 - File server, 1 1 1,31 1 - 1 12 
The file management section, 122,212,312,322 ~ Resource-management section, 113 
123,213,313,323 A fixed disk, 120,210,320 - Mail server, 121,21 1,321 [ - A communications 
server, 141,221,341 / - The communications control section, 150, 160, 230,240,350,360 / - 
Workstation ] - The mail administration section, 130,330 — A print server, 131,331 — A printer 
control section, 140,220,340 
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Abstract 



PURPOSE: To reduce the load of a network by reducing the transfer 
frequency of updated data between the resources control computers . 
CONSTITUTION: The resources information data base included in a 
fixed disk 4 stores the network resources information added with 
the updating date data for each resources . Meanwhile all resources 
information updated within a prescribed time are turned into blocks 
together with the updating date data and stored in a mail 
transmission queue 10. This processing is repeated at each 
prescribed time. Then the updated resources information turned 
into blocks and stored in the queue 10 are sent to another resources 
control computer which has the same data base as the resources 
information data base . Meanwhile the updated resources information 
turned into blocks and received from another resources control 
computer is once stored in an updated data receiving register 9 
and divided into the data for each resources . Then the corresponding 
resources information stored in the data base is compared with 
the updating date data. When the former information is later than 
the latter data, the resources information stored in the resources 
information data base is updated. 
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[0001] 

[Industrial Field of Application] This invention relates to 
a resource management computer which manages resource 
information of a network. 

[0008] In the suchlike network system, an identical resource 
information database is held, managed by a plurality of resource 
management computers, and therefore, there is a necessity to 
maintain consistency between them. In a conventional resource 
management computer, known is such a method that, every time 
the resource information database is updated, it is notified 
to other resource management computers holding the identical 
resource information database by use of an electronic mail 
function, and consistency of their resource information 
databases is maintained. For example, in case that any change 
occurred in the mail server 210 on LAN 200 of Fig. 6, the resource 
management part 212 firstly updates data regarding the mail 
server 210 in the resource information database 214 which is 
managed by itself. At the same time, the update data is notified 
by an electronic mail to the resource management part 112 of 
the file server 110 and the resource management part 322 of the 
mail server 320, whichareholding resource information databases 
in the same region. The resource management part 112 and the 
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resource management part 322, when they receive the electronic 
mail, carry out update of the resource information databases 
115, 324 which are managed by themselves, in accordance with 
the update data. 
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